Summary. -This paper analyzes the impact of remittances on household consumption instability in developing countries on a large panel of developing countries. The four main results are the following:
INTRODUCTION
The recent economic crisis has led policymakers and economists to rethink about the instruments for economic stabilization. One of the most damaging consequences of output shocks is the consumption instability which negatively affects risk adverse agents' welfare.
As pointed by Athahasoulis and van Wincoop (2000) and Pallage and Robes (2003) , consumption instability could have detrimental consequences for the accumulation of human capital and physical capital.
Consumption instability is driven by a complex array of factors (Wolf, 2004) : economic shocks, the determinants of the household income elasticity with respect to shocks (risk management mechanism) and the determinants of the household consumption elasticity with respect to household income (risk coping mechanism). Several characteristics of countries shape the consumption instability. Economic size plays a crucial role: large economies with diversified production structure are more immune to both sector-specific shocks and-reflecting the negative association between size and openness-to external shocks. Financial development opens new diversification opportunities and dampens consumption instability. The effect of shocks on macroeconomic instability depends on the extent to which participation in international goods and asset markets allows for specialization and for risk diversification. Fiscal policy can be used to offset shocks, and to smooth consumption, but large fiscal imbalances are also a factor of macroeconomic instability.
Otherwise, fiscal policy instability might be linked to consumption instability through the connection between public and household budgets (Herrera and Vincent, 2008) . Institutional factors, such as democracy, lower social instability and hence smooth consumption.
It is surprising to see that remittances are not present in the literature explaining consumption instability while several papers have recently analyzed the potential stabilizing impact of migrants' remittances (Chami et al, 2009; Bugamelli and Patterno, 2009; IMF, 2005 and World Bank, 2006) . The literature focuses on the low procyclicality and perhaps on the contracyclicality of remittances with GDP. Unlike other private capital flows, remittances tend to be a hedge against shocks.
Two mechanisms through which remittances might affect household consumption instability could be put forward. Firstly, remittances might act as a risk management mechanism. For instance, the remittance-receiving households in Burkina Faso and Ghana have housing built of concrete rather than mud and have greater access to communications, and they are less prone to natural shocks. Moreover, Ethiopian remittance-receiving households rely more on cash reserves during food crisis episodes, than the sale of productive assets (Mohapatra et al. 2009 ). Altogether, remittances constitute a factor of resilience at the household level which in turn contributes to protect the productive capacity through ex ante investments and then smooth income and promote economic growth.
Secondly, remittances might reduce household consumption instability through their contribution to risk coping. According to Mohapatra et al. (2009) , remittances rise when the recipient economy suffers a natural disaster. also provides cross-country evidence on the response of international flows to hurricanes, and concludes that for poorer countries, increased hurricane exposure is associated with greater remittance flows as well as greater foreign aid. In contrast, other private flows (commercial lending, FDI, and portfolio investment), actually decline in response to hurricane exposure. Remittances might also act as a substitute for the low level of financial development: the marginal benefit of remittances received by households, increases with the low level of financial development (Giuliano and Ruiz-Arranz, 2009 ). This paper tries to answer several questions concerning the contribution of remittances on household consumption instability. (i) Do remittances significantly reduce the level of household consumption instability? (ii) What is the main channel of the stabilizing effect: risk management or risk coping? (iii) What are the types of shocks that remittances insure against?
(iv) Do the households' financial constraints reinforce the stabilizing effect of remittances? (v) Is there a threshold level of remittances beyond which they increase macroeconomic instability?
A large cross-section panel of developing countries is built. To deal with the endogeneity of remittances, the System-GMM-IV allows to instrument remittances by their lagged value as well as two external instruments: the remittances ratio received by neighbors and the weighted GDP per capita of migrants' host countries. We find firstly that remittances significantly reduce household consumption instability. Secondly, the insurance role played by remittances is confirmed. Thirdly remittances appear to be a hedge against natural disasters, agricultural shocks and discretionary fiscal policy. Fourthly, remittances work better in the less financially developed countries. Fifthly when remittances are too high, their stabilizing impact on consumption is weakened.
The rest of the article is organized as follow. Section 2 is devoted to the empirical investigation of the relationship between remittances and household consumption instability.
We construct an econometric model for this relationship, present the data, the estimations and discuss the preliminary results obtained. In Section 3, the hypothesis of the insurance role played by remittances when households faced various types of shocks is tested. The issue of threshold effects on the impact of remittances on consumption instability is addressed in section 4. Concluding remarks are presented in section 5.
DO AND HOW REMITTANCES REDUCE HOUSEHOLD CONSUMPTION INSTABILITY? (a) The econometric model
The following dynamic panel model which allows catching the impact of remittances on consumption instability is estimated:
is the standard deviation of the consumption growth rate estimated over 5 years. Table   1 in Appendix 1 presents the evolution of consumption instability. Sub-Saharan Africa is most affected by the consumption instability. Moreover, from 1980 Moreover, from -1985 Moreover, from to 2000 Moreover, from -2004 , a declining trend of consumption instability can be observed. Table 1 i , τ are respectively the country and the non-overlapping 5-year period. i ν and τ η are respectively the country and period fixed effects. The former is included to control for time invariant heterogeneity and the later is included to control for common shocks at each period among countries in the sample. ε is the idiosyncratic error term. It is worth noting that estimation using panel data allows exploiting the time series nature of the relationship between remittances and consumption instability. Since the magnitude of remittance flows has changed substantially over time, this is an important advantage. The data are organized into a panel consisting of at most 89 countries over the period . The data are averaged over non-overlapping five-year periods so that -data permitting -there are six observations per country (1975-1979, 1980-1984, 1985-1989, 1990-1994, 1995-1999, and 2000-2004) .
R is the remittances variable measured as the ratio of remittances to GDP. X is a matrix of control variables which includes: 1
• Per capita income: consumption instability is expected to be lower in more developed countries (Auffret 2003; Bekaert et al., 2006) . We include the logarithmic term of GDP per capita at the beginning of each period.
• Financial development: The degree of consumption smoothing could depend on the depth and on the efficiency of financial markets (Bekaert et al, 2006; Ahmed and Suardi, 2009 ). The ratio of credit provided by the banks to the private sector over GDP is considered to catch the intensity of financial constraints.
• Trade and financial openness: The literature on trade openness and macroeconomic instability likewise combines theoretical ambiguity with varied empirical findings. Enhanced real integration can lead to greater sectorial specialization but also provides greater diversification across demand sources (Di Giovanni and Levchenko, 2009 ). On the one hand financial openness increases the degree of exposure to world financial crises. On the other hand, financial openness offers new portfolio diversification opportunities. Trade openness is measured as the ratio of exports and imports of goods and services to GDP. Financial openness is measured as the Chinn-Ito index rescaled to obtain only positive values. This index is introduced in a quadratic form to catch a threshold effect (Kose et al., 2003) .
• Country size: Smaller economies are expected to suffer from higher consumption instability than larger economies. Moreover, smaller economies are less able to take advantage of economies of scale because their production is not diversified. Country size is measured by the logarithmic term of total population.
• Democracy: Democracies not only set policies through consensus, but also allow greater decision-making diversification, hence leading to economic stability. In addition, democratic institutions may result in more macroeconomic stability through political competition: the risk-averse voters punish incumbent governments for economic instability. It is also plausible that democracies induce greater willingness to cooperate and to compromise in the political sphere, generating greater stability as a result. These theoretical arguments of a negative relationship between democracy and instability are supported by empirical studies (Acemoglu et al., 2003; Mobarak, 2005 and ).
• The discretionary fiscal policy: Fatas and Mihov (2003) have shown that discretionary fiscal policy is an important factor of output instability. The notion of discretionary fiscal policy refers to changes in fiscal policy that do not represent reaction to economic conditions. Discretionary fiscal policy is associated with large household consumption instability given the interconnections between household consumption and public budget (Herrera and Vincent, 2008; Ahmed and Suardi, 2009 ). Fiscal policy instability 2 is measured as the standard deviation of the residual component of the log difference of government consumption from an econometric model of the former over the log difference of GDP growth, a time trend and inflation in a quadratic form (Fatas and Mihov, 2003) .
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• Foreign aid: Foreign aid may contribute to enhance the risk management mechanism.
Moreover, the countercyclical aid plays an insurance role. Aid is measured as the ratio between official development assistance to GDP.
• Lagged level of consumption instability: This variable catches the strong inertia which characterizes the dynamic of household consumption instability.
If remittances increase when the recipient economy experiences a bad shock, estimation of 1 φ by the Ordinary Least Squares Estimator (OLS) is biased upward: the true impact of remittances on consumption instability will be underestimated. Moreover, the OLS estimator is inconsistent since the lagged dependent variable is positively correlated with the error term due to the presence of fixed effects. Hence an econometric strategy based on instrumental variables must be implemented. The equation in levels and the equation in first differences are combined in a system and estimated with an extended GMM estimator system which allows for the use of lagged differences and lagged levels of the explanatory variables as instruments (Blundell and Bond, 1998) . 4 The GMM estimations control for the endogeneity of the remittances and other explanatory variables.
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Two external instruments are added: the ratio of remittances to GDP of all other recipient countries located in the same region and the log weighted GDP per capita for each of the migrant host countries (Aggarwal et al, 2006; Acosta et al., 2009 ). 6 External instruments weaken the potential "weak instruments" problem that often arises in the context of traditional GMM estimation.
Two specification tests check the validity of the instruments. The first is the standard Sargan/Hansen test of over-identifying restrictions. The second test examines the hypothesis that there is no second-order serial correlation in the first-differenced residuals.
(b) The preliminary results
The results are presented in Table 3 . The baseline model (column 1) includes lagged value of dependent variable, trade openness, population and migrants' remittances. As expected, the remittances significantly reduce household consumption instability. Trade openness and lagged dependent variable amplify consumption instability. In contrast, per capita income and population impact negatively and significantly the consumption instability.
Table 3
The next step consists of adding a battery of control variables in order to check the robustness of these results to changes in model specifications (see columns 2-9): financial development, financial openness, democracy, discretionary fiscal policy, foreign aid, GDP per capita instability. Whatever the controls introduced, the coefficient of migrants' remittances remains strongly significant and negative. As in Kose et al. (2003) , financial openness is related to consumption instability in an inverted U relationship: the benefits of financial integration only appear beyond a given threshold (column 3). Democracy is negatively associated with instability (column 4). Discretionary fiscal policy is a factor amplifying household consumption volatility (column 5). GDP per capita instability is a significant source of consumption instability (columns 7, 8 and 9).
If remittances contribute to preserve the productive capacity through ex ante investments (risk management), then one can expect a stabilizing impact of remittances on domestic production. We then introduce the GDP per capita instability to check whether the stabilizing impact of remittances on consumption is driven by the risk management channel.
If this works, the coefficient of remittances should be no longer significant when the GDP instability is already controlled for. The second channel through which remittances might stabilize household consumption is their contribution on risk coping, i.e. the insurance role of transfers during shock episodes. The residual impact of the remittances after controlling for GDP instability will capture the risk coping mechanism induced by remittances. In other words, without controlling for GDP instability (columns 1 to 6), risk coping and risk management mechanisms go through the remittances variable. After controlling for GDP instability (columns 7, 8 and 9), only risk coping is caught by the remittances variable since GDP instability depends on risk management strategies. Hence the comparison between the two specifications allows distinguishing the two mechanisms. It appears that when we add GDP per capita instability in the benchmark specification (column 1), the coefficient of remittances remains robustly significant and hardly changes (columns 7, 8 and 9). Hence the contribution of remittances on risk management seems negligible. We will explore in more detail, the role of migrants' remittances as risk coping mechanism in the next sub-sections.
(c) Alternative specifications related to the risk coping mechanism
To test the contribution of remittances on risk coping, two alternative models can be run. The first one consists of a model including a multiplicative term of remittances crossed with the GDP per capita instability:
is the standard deviation of GDP per capita growth over each sub-period. The hypothesis is that 0 2 < φ so that remittances reduce the response of household instability
An alternative strategy is to calculate a new dependent variable as the ratio of consumption instability to GDP per capita instability. 7 An increase in this ratio means an inability of households to cope with shocks. The following model is estimated:
The results of the estimation are presented in Table 4 . Column 1-2 indicate the results of the estimation of model (2) while columns 3-7 present the results of model (3). Regarding columns 1 and 2, we notice that the coefficient associated to the interaction between remittances and the GDP per capita instability is significant and negative while the GDP instability, introduced additively, is positively related to consumption instability. Moreover, the coefficients of the remittances and of the interactive term are jointly significant.
Remittances dampen significantly the effects of GDP instability on consumption instability.
The threshold level of remittances is evaluated at 20% of GDP in column 1 and 16% in column 2 when foreign aid is included. Then, when the remittances are above these values, the full stabilization of aggregated shocks is observed. Nevertheless, it is not surprising to observe that this full insurance concerns only a very limited number of countries.
In columns 3-7, remittances impact negatively the ratio of consumption instability to GDP instability: remittances increase the ability to cope with shocks. Whatever the control variables included, the coefficient of remittances remains significant and negative. When we look at the effects of control variables introduced we see that the ability to cope with shocks increases with the economic development, the financial development, the foreign aid, the democracy and the financial openness. Instead the trade openness and the dependency ratio play in the opposite direction.
Table 4
In short remittances appear to be a robustly effective risk coping mechanism in developing countries. The next step is to test the hypothesis that the insurance role played by remittances is larger in less financially developed countries.
(d) Potential heterogeneity: Do remittances insure more in less financially developed countries?
The first estimated model is the following:
where FD represents the ratio of bank credit to GDP, a proxy of the level of financial development and X ′ is the vector of control variables including GDP per capita growth instability. Our hypothesis is that 0 1 < φ have opposite signs, a threshold effect arises:
The results are presented in Table 5 . We begin with a benchmark specification in which the controls are the lagged value of dependent variable, the logarithm of initial GDP per capita, the logarithm of the population, democracy, trade and the discretionary fiscal policy (column 1). The coefficient associated with remittances is negative and significant. The coefficient of the interactive term is positive and significant. The test of the joint significance of the two coefficients rejects the hypothesis that the two coefficients are statistically non significant. Then remittances work better in less financially developed countries. The threshold of private credit ratio is evaluated at 44% of GDP and 65 countries (90% of the sample) are located in the area of an overall stabilizing impact of remittances on consumption.
We successfully test the robustness of this result by including in the model additional control variables: financial openness and foreign aid (columns 2-4). From columns 2 to 4, the threshold of financial development (the private credit ratio) is around 33% of GDP. Indeed, 60 countries (80% of the sample) experience a robust and negative association between remittances and household consumption instability given their levels of financial development under the estimated threshold Table 5 An alternative way to test the insurance role played by remittances depending on the level of financial development is to use, as previously, the ratio of consumption instability to GDP instability as the dependent variable. The interactive term of remittances with the level of financial development allows catching the decreasing marginal stabilizing impact of remittances with the level of financial development. Hence, the coefficient associated with this variable will be positive while the coefficient of remittances introduced additively will be negative. The following equation is estimated:
The hypothesis is that 0 1 < φ and 0 2 > φ so that the impact of migrants' remittances
) is more negative, i.e. more stabilizing, at low levels of financial development.
The results are presented in Table 6 . The matrix of control variables here includes the control variables used before.
Table 6
In column 1, as expected, the coefficient of the interaction between remittances and private credit ratio is positive while the coefficient of remittances and private credit ratio is both statistically significant and negative. Moreover, the coefficients associated with remittances and with the interactive term are jointly significant. So the contribution of remittances to the ability to cope with macroeconomic risk increases with the shallowness of the domestic financial market. greater than * FD and 0 otherwise. This methodology for threshold determination in the case of endogenous regressors in a System-GMM framework has been previously implemented by Masten et al. (2008) and Chami et al. (2009) .
11 The following equation is specified:
with [ ]
5% of the sample is left on both sides of the private credit ratio scan interval to control for outliers. Private credit cutoffs from 0.5 to 0.5 percent of the private credit ratio to GDP are φ is positive in several cases. Several observations can be identified as possible thresholds given their statistical significance at 5%. The first threshold range is located between 12% and 13.5% of private credit ratio and the second between 46.5% and 57.5%.
The optimal cutoff which minimizes the Hansen test statistic is a level of private credit ratio equal to 13.5%. The corresponding estimation is shown in Table 7 . All the diagnostic tests associated with the System-GMM estimator validate the specification. An increase in private credit and foreign aid improves the ability of households to smooth consumption.
Table 7
Hence, the enhancing role of migrants' remittances on the ability of households to smooth consumption is effective up to this threshold (53% of countries). This value of the private credit ratio threshold is however different to that estimated from the model (5) in which we found a value around 34-36%. This difference arises from the fact that the rolling estimations allows for a determination of an optimal threshold identified among a wide range of potential thresholds. So, this result is preferred to the previous one.
While the result of a reinforced stabilizing effect of remittances in less financially developed countries is intuitive, the opposite (remittances appears to lead to an instability of consumption in high financially developed countries) is more striking. One plausible explanation is that remittances are not invested on risk management mechanisms (diversification strategies) in high financially developed countries. Another explanation is that remittances might appear to be strongly procyclical in high financially developed countries and so exacerbate business cycles and thus fuel consumption instability. Indeed when the country is financially developed and thus insurance products are available for private entities, the level of countercyclical remittances is then reduced while procyclical remittances increase.
WHAT SHOCKS ARE MITIGATED BY REMITTANCES?
The following equation is estimated to test the hypothesis that remittances insure differently against natural disaster, agricultural and discretionary fiscal policy shocks (Sh):
Natural disaster data are drawn from Center for Research on the Epidemiology of Diseases (CRED), International Emergency Disasters Database (EM-DAT).
12 CRED defines a disaster as a natural situation or event which overwhelms local capacity, necessitating a request for external assistance (Noy, 2009; EM-DAT Glossary of terms). 13 We consider all disaster events taken together within a country in a year rather than each of them examined separately. Indeed different regions in a country can be affected by different types of disasters in a given year and since remittances data is available only at annual frequency and at the country level, we would not be able to separate the response of remittances for a specific disaster (Mohapatra et al., 2009 
Table 8
The coefficients associated with the interaction terms are highly significant and also negative while the shocks variables introduced additively are positively related to consumption instability. Moreover, whatever the specifications, the coefficients of the remittances and of the interactive terms are jointly significant. In column 1, the results suggest that remittances dampen significantly the effects of natural disasters on consumption instability. When the ratio of remittances is equal to 3%, a full stabilizing impact of remittances is observed.
In column 2, natural disasters are replaced by agricultural shocks measured as the instability of the agricultural value added over GDP. Remittances are really a hedge against agricultural shocks and fully stabilize these shocks when the ratio is equal to 10%.
Column 3 presents the result of the estimation including the interaction between remittances and fiscal policy shocks. It appears that remittances insure households against the discretionary fiscal policy: the coefficient associated to the interaction term of remittances with the discretionary fiscal policy variable is strongly significant and negative. The value of remittances which fully insure discretionary fiscal policy is around 9%.
Altogether, these three results suggest that remittances appear to be a hedge at the household level against various types of shock. However, it appears that the level of remittances needed to fully offset the effects of each of these shocks is much lower in the case of natural disasters (3%) than in the two other types of shock (agricultural instability and discretionary fiscal policy). A relatively small amount of remittances is needed to offset the consequences of natural disasters. A possible explanation is that foreign aid may be a substitute for remittances in countries affected by natural disaster. It is more difficult to assess evidence that foreign aid reacts positively to discretionary fiscal policy.
IS THERE A THRESHOLD EFFECT IN THE RELATIONSHIP BETWEEN REMITTANCES AND CONSUMPTION INSTABILITY?
There is some evidence that the macroeconomic effects of remittances in the recipient economies may depend on the size of remittance flows (Abdih et al., 2008 and Chami et al, 2009 ). Several explanations are proposed. Chami et al. (2008) , using a stochastic dynamic general equilibrium model with endogenous labor supply, show that a high level of remittance-to-GDP ratio may actually enhance output instability due to the negative impact of these flows on the labor supply of remittance-dependent households. High levels of remittance-to-GDP may actually lead to higher levels of corruption (Abdih et al., 2008 ). The countries which over long periods receive high remittances do not undertake reforms that diversify the economy and make it less sensitive to shocks. A high value of remittances may translate into an appreciation of the real exchange rate (Dutch disease effect). 14 We test the hypothesis of a threshold for remittances beyond which their impact on consumption instability could be weakened.
Several approaches can be followed to determine the relevant threshold of remittances.
One can allow for a quadratic term of remittances in the consumption instability equation. The drawback of this approach is that the functional form is not necessarily "true". A second approach may consist in ad hoc thresholds in remittances values, but it is not relevant. A third approach can consist in an endogenously determined threshold with the Hansen methodology.
But the principal assumption is the exogeneity of the threshold variable. Remittances are not exogenous. We then need a methodology which can be compatible with the instrumental strategy. Our approach, similar to Masten et al. (2008) and Chami et al. (2009) 
with , [ ]
5% of the sample is left on both sides of the remittances scan interval to control for outliers. Remittance cutoffs from 0.5 to 0.5 percent of the remittances ratio are explored. The hypothesis that the coefficient on the interactive variable is equal to zero is rejected. Each equation corresponding to a different threshold is estimated by the System-GMM method.
The results are presented in Figure 2 . The first graph shows the evolution of the coefficient 2 φ of the multiplicative term, the second graph presents the statistical significance of the coefficient and the third box shows the Hansen p-value associated with each of estimation.
Figure 2
If we take only those for which the p-value is less than 5%, two ratios of remittances can be selected: 6% and 8.5%. The optimal value of the remittances ratio is 8.5% which minimizes the Hansen statistic. Table 9 presents the estimation of the model on the basis of the threshold endogenously determined.
Table 9
When remittances exceed 8.5% of GDP (13 countries, 18% of the sample), the marginal stabilizing impact becomes weaker (column 1). Comparing to the 2% threshold computed by Chami et al. (2009) from an equation of output instability, the results suggest a high value of remittances at which a much weaker stabilizing effect on consumption is observed. The permanent income hypothesis which puts forward the fact that consumption is less volatile than income can provide an explanation. Then, remittances need to be very high to lead to instability of consumption while much lower amount of remittances is sufficient to generate GDP instability.
In column 2, the instability of GDP per capita is included in the model to highlight one possible origin of this non linearity. Indeed large remittances could enhance GDP instability, especially when the absorption capacity is low (Chami et al., 2009 ). It appears that the significance of the coefficients of the two remittances variables is lower than in column 1 and these results don't invalidate the former intuition.
CONCLUDING REMARKS
This paper has analyzed the relationship between migrants' remittances and household consumption instability. Using a large sample of developing countries over the period and after controlling for endogeneity of remittances, the econometric results suggest that remittance-recipient countries exhibit low instability of their household consumption.
Remittances play an insurance role that is strengthened when the country is characterized by a low level of financial development. Remittances appear then to be a hedge against the GDP instability and more particularly against natural disaster, agricultural shocks and fiscal policy shocks. Finally, the insurance role of remittances is weakened when they exceed 8.5% of GDP.
Given the stabilizing role of remittances on household consumption, the international community needs to take efforts to reduce the current high transaction costs of remitting money to labor-exporting countries. At present, high transaction costs resulting from lack of competition, regulation, and/or low levels of financial sector performance in labor-exporting countries act as a type of regressive tax on international migrants, who often tend to be poor and to remit small amounts of money with each remittance transaction. Lowering the transaction cost of remittances would help to increase the economic welfare-increasing impact of international remittances. This paper also highlights the schizophrenia of remittances. Indeed, remittances inflows are stabilizing on average for all recipients, but the stabilizing effects of remittance inflows appear to be achieved rather quickly when the remittances ratio is less than 8.5% and to weaken when inflows exceed this threshold due to the positive effect on output instability.
Countries receiving large remittance inflows may need to devise appropriate policies to deal with their possible negative consequences. Financial development should be enhanced not only to favor the inflows of remittances but also to effectively channel remittances into investment opportunities in high remittance-dependent countries. The negative effects of remittances for example through a real exchange rate appreciation in highly dependent countries emerge from the fact that in most cases, remittances are consumed, in particular on non-tradable goods and services. If such funds were otherwise channeled through investment, the real exchange rate appreciation and macroeconomic instability would attenuate or even disappear. Such attenuation is dependent upon the level of financial development in the recipient country (Acosta et al., 2009 ). 1975-1979 1980-1984 1985-1989 1990-1994 1995-1999 2000- 
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